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(54) DIGITAL CAMERA 
(57) Abstract: 

PROBLEM TO BE SOLVED: To allow obtaining a plurality of recorded 
images of varying image qualities of the same object and to prevent 
each recorded image from having deviation due to camera shake. 
SOLUTION: In a digital camera, raw image signals corresponding to 
an image object are temporary stored into an SDRAM 26. The raw 
image signals stored in the SDRAM 26 are read out repeatedly by a 
memory control circuit 24. A signal processing circuit 28 performs 
signal processing for each raw image signal that is read out to 
generate a plurality of high-resolution YUV signals. In a step of 
the signal processing, white balance is adjusted, and gains a and 
for the adjustment are varied for every raw image signal. 
Accordingly, generated each high-resolution YUV signal has 
respectively different image qualities. A JPEG codec 34 
respectively compresses the generated YUV signals to generate a 
plurality of compressed image signals, and a CPU 40 records each 
generated compressed image signal into a record medium 36. 
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'* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 ***♦ s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A digital camera equipped with the image sensors which photo a photographic subject, the memory which stores the 
photography picture signal corresponding to said photographic subject, the read-out means which repeat and read said photography 
picture signal from said memory, a signal-processing means perform signal processing according to parameter value which is mutually 
different in each the picture signal of said photography read by said read-out means, and a record means record two or more picture 
signals for record generated by said signal-processing means on a record medium. 

[Claim 2] It is the digital camera according to claim 1 further equipped with a calculation means for said parameter value to be an 
adjustment value of said white balance adjustment, and to compute the optimum-coordination value of said white balance adjustment, 
and an adjustment value modification means to change said adjustment value on the basis of said optimum-coordination value, by said 
signal-processing means performing white balance adjustment to said photography picture signal. 

[Claim 3] Said adjustment value modification means is a digital camera according to claim 2 which changes said adjustment value 
along with a color temperature curve. 

[Claim 4] The digital camera according to claim 1 to 3 further equipped with the control means which controls the zoom scale factor 
of said photographic subject photoed. 

[Claim 5] It is the digital camera according to claim 4 with which it has further the zoom lens which irradiates the optical image of 
said photographic subject in the light-receiving side of said image sensors, and said control means controls the location of the 
direction of an optical axis of said zoom lens. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the digital camera which performs signal processing to a photography picture signal, 

and generates the picture signal for record especially, for example about a digital camera. 

[0002] 

[Description of the Prior Art] In a digital camera, a photographic subject is photoed by image sensors, signal processing, such as white 
balance adjustment, gamma amendment, YUV conversion, and profile amendment, is performed to a photography picture signal, and 
the picture signal for record is generated by this. Although the image quality of the picture signal for record changes by with what kind 
of parameter value signal processing is performed, what kind of image quality is desirable changes with the property of a photographic 
subject, or liking of an operator, and it cannot generally determine it by the camera side. For this reason, multiple-times photography 
of the same photographic subject is carried out, and it is made to perform signal processing conventionally according to parameter 
value which is mutually different to each photography signal. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with such a conventional technique, since it was necessary to photo a 
photographic subject over multiple times, there was a problem that a gap arose in each record image by blurring. In addition, the 
problem of blurring becomes so remarkable that a zoom scale factor is made high. 

[0004] So, the main purpose of this invention is offering the digital camera which can prevent being able to obtain two or more record 
images with which image quality's differs about the same photographic subject, and a gap arising in each record image by blurring. 
[0005] 

[Means for Solving the Problem] This invention is a digital camera equipped with the image sensors which photo a photographic 
subject, the memory which stores the photography picture signal corresponding to a photographic subject, the read-out means which 
repeat and read a photography picture signal from memory, a signal-processing means perform signal processing according to 
parameter value which is mutually different in each photography picture signal read by the read-out means, and a record means record 
two or more picture signals for record generated by the signal-processing means on a record medium. 
[0006] 

[Function] When a photographic subject is photoed by image sensors, the photography picture signal corresponding to the photoed 
photographic subject is stored in memory. The photography picture signal stored in memory is repeatedly read by the read-out means. 
A signal-processing means performs signal processing according to parameter value which is mutually different in each read 
photography picture signal, and a record means records two or more picture signals for record generated by the signal-processing 
means on a record medium. Since signal processing according to mutually different parameter value is performed, each picture signal 
for record has mutually different image quality. 

[0007] When a signal-processing means performs white balance adjustment to a photography picture signal, parameter value is an 
adjustment value of white balance adjustment. The optimum-coordination value of white balance adjustment is computed with a 
calculation means, and you may make it change an adjustment value with an adjustment value modification means on the basis of the 
computed optimum-coordination value at this time. Here, if an adjustment value is changed along with a color temperature curve, 
image quality good also about which record image will be acquired. 

[0008] The zoom scale factor of the photographic subject photoed is controlled by the control means still more preferably. You may 

make it control the location of the optical-axis approach of a zoom lens by the control means at this time. 

[0009] 

[Effect of the Invention] In order to perform signal processing according to parameter value which is mutually different in each 

photography picture signal according to this invention, two or more record images with which image quality differs about the same 

photographic subject can be obtained. Moreover, a photography picture signal is stored in memory, and since the same photography 

picture signal was repeated and read from memory, it can prevent that a gap arises in each record image by blurring. 

[0010] The above-mentioned purpose of this invention, the other purposes, the description, and an advantage will become still clearer 

from the detailed explanation of the following examples given with reference to a drawing. 

[0011] 

[Example] With reference to drawing 1 , the optical image of a photographic subject is irradiated to the digital camera 10 of this 
example by the CCD imager 14 of an interlace scanning method through these lenses 12a and 12b including zoom lens 12a and focal 
lens 12b. The light-receiving side of the CCD imager 14 is equipped with complementary color filter 14a as shown in drawing 2 , and 
the amount of charges generated in each pixel reflects the optical reinforcement of the color of Ye, Cy, G, or Mg. 
[0012] If a power source is switched on, a system controller 40 will give a corresponding condition signal to CPU40. Then, CPU40 
starts encoding Brock containing signal-processing Brock containing TGI 8, a digital disposal circuit 28, etc. and the video encoder 30, 
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a monitor 32, etc. TGI 8 thins out the CCD imager 14, and drives it by the read-out method, and the raw picture signal (charge) of the 
low resolution corresponding to a photographic subject image is read from the CCD imager 14 by this by the predetermined frame 
rate. The raw picture signal of each read frame is given to the memory control circuit 24 through CDS / AGC circuit 20, and A/D 
converter 22, and is written in SDRAM26 by the memory control circuit 24. As shown in drawing 3 , raw image area 26a formation of 
is done at SDRAM26, and the raw picture signal of each frame is written in this raw image area 26a. 

[0013] A digital disposal circuit 28 reads the raw picture signal stored in raw image area 26a for every frame through the memory 
control circuit 24, and performs a series of processings of RGB conversion, color separation, white balance adjustment, gamma 
amendment, YUV conversion, and profile amendment to the read raw picture signal. And it writes in YUV area 26b for a display 
which shows the YUV signal of each frame with which profile amendment was performed to drawing 3 through the memory control 
circuit 24. 

[0014] On the other hand, the video encoder 30 reads the YUV signal of a series of frames written in YUV area 26b for a display 
through the memory control circuit 24, and changes the read YUV signal into a composite picture signal. The changed composite 
picture signal is given to a monitor 32, and the real-time dynamic image (through image) of a photographic subject is displayed on a 
screen by this. 

[0015] If an operator operates the zoom key 46 when the through image is displayed, a corresponding condition signal will be given to 
CPU40 from a system controller 42. CPU40 drives zoom lens 12a through driver 16a, and zoom lens 12a moves it in the direction of 
an optical axis by this. When zoom lens 12a moves to a call side, a looking-far image is displayed on a monitor 32, and when zoom 
lens 12b moves to a wide side, a wide angle image is displayed on a monitor 32. 

[0016] A digital disposal circuit 28 is specifically constituted, as shown in drawing 4 . Since the CCD imager 14 is equipped with 
complementary filter 14a shown in drawin g 2 , the raw picture signal outputted from A/D converter 22 is a signal in which each pixel 
has any one color component of Ye, Cy, G, and Mg. RGB conversion circuit 28a performs RGB conversion to such a raw picture 
signal, and generates the RGB code in which each pixel has any one color component of R, G, and the B. In continuing color 
separation circuit 22a, color separation is performed to the RGB code outputted from RGB conversion circuit 28b, and the RGB code 
in which each pixel has all the color components of R, G, and B by this is generated. 

[0017] R signal is given to gamma correction circuit 28e through amplifier 28c among the generated RGB codes, G signal is given to 
gamma correction circuit 22e as it is, and B signal is given to gamma correction circuit 28e through amplifier 28d. At amplifier 28c, 
Gain alpha is given to R signal, by amplifier 28b, Gain beta is given to B signal and white balance is adjusted by this. Gamma 
correction circuit 28e performs gamma amendment to the RGB code to which white balance adjustment was performed, and gives the 
RGB code of which gamma amendment was done to 28f of YUV conversion circuits. An RGB code is changed into a YUV signal by 
the ratio of 4:2:2 in 28f of YUV conversion circuits. Among the changed YUV signals, U signal and V signal are outputted as it is, 
and a Y signal is outputted through the profile amendment in 28g of profile amendment circuits. 

[0018] U signal and V signal which were outputted from the Y signal and 28f of YUV conversion circuits outputted from 28g of 
profile amendment circuits are also given to 28h of infanticide circuits. 28h of infanticide circuits is activity-ized when the raw picture 
signal of high resolution is outputted from the CCD imager 14, and they perform infanticide processing to the YUV signal of high 
resolution. The low resolution YUV signal for displaying on a monitor 32 is generated by this. 

[0019] The RGB code outputted from color separation circuit 22a is inputted also into the color weighting network 38 shown in 
drawing 1 . The color weighting network 38 integrates with each of R signal, G signal, and B signal for every one-frame period, and 
calculates the color evaluation values Ir, Ig, and lb. CPU40 controls the gain alpha and beta which incorporates the color evaluation 
values Ir, Ig, and lb calculated with each frame, and sets them as Amplifier 28c and 28d based on the incorporated color evaluation 
values Ir, Ig, and lb from the color weighting network 38. The white balance of an RGB code is adjusted by this. 
[0020] If bracket photography mode is chosen by the mode change-over switch 48 and the shutter carbon button 44 is pushed, a 
corresponding condition signal will be given to CPU40 from a system controller 42. CPU40 performs exposure adjustment and focal 
adjustment first. The desired amount of drawing and the desired exposure time extract by exposure adjustment, it is set as a unit (not 
shown) and TGI 8, and the location of the direction of an optical axis of focal lens 12b is adjusted by focal adjustment. In addition, 
focal lens 12b is driven by driver 16b. 

[0021] If exposure adjustment and focal adjustment are completed, this exposure and all pixel read-out will be performed by TGI 8, 
and the raw picture signal of high resolution will be outputted from the CCD imager 14. After the read raw picture signal passes 
through CDS / AGC circuit 20, and A/D converter 22, it is written in raw image area 26a shown in drawing 3 by the memory control 
circuit 24. A digital disposal circuit 28 reads a raw picture signal from raw image area 26a through the memory control circuit 24, and 
performs above-mentioned signal processing to the read raw picture signal. The RGB code generated in process of a series of signal 
processing is given to the color weighting network 38, and the color weighting network 38 computes the color evaluation values Ir, Ig, 
and lb based on the given RGB code. CPU40 asks for optimal gain alphas and betas based on the computed color evaluation values Ir, 
Ig, and lb, and sets them as the amplifier 28c and 28d which shows optimal gain alphas and betas which were called for to drawing 4 . 
[0022] The memory control circuit 24 answers a demand from a digital disposal circuit 28, and repeats and reads the raw picture 
signal of high resolution from raw image area 26a. On the other hand, CPU40 changes the gain alpha and beta which orders the JPEG 
codec 34 to perform compression processing, and is set as Amplifier 28c and 28d on the basis of optimal gain alphas and betas, 
whenever signal processing is performed to the raw picture signal of one frame. Gain alpha and beta is specifically changed along with 
the color temperature curve shown in drawing 5 . In a digital disposal circuit 28, the high resolution YUV signal of a multiple frame 
with which image quality differs mutually is generated, and each high resolution YUV signal is written in YUV area 26c for record 
shown in drawin g 3 . 

[0023] The JPEG codec 34 reads the YUV signal of each frame from YUV area 26for record c through the memory control circuit 24, 
and performs JPEG compression to the read YUV signal. The compressed YUV signal (compression picture signal) is stored in 
compression image area 26d shown in drawing 3 through the memory control circuit 24. If the compression picture signal of a 
multiple frame is accumulated in compression image area 26d, CPU40 will read these compression picture signals through the 
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memory control circuit 24, and will record on the record medium 36 which can detach and attach the read compression picture signal 
freely. Bracket photography is completed when all the compression picture signals are recorded on a record medium 36. 
[0024] In addition, 28h of infanticide circuits shown in drawing 4 is activity-ized at the period when bracket photography is 
performed, and the YUV signal of a low resolution with which image quality differs is outputted for every frame from 28h of 
infanticide circuits. The low resolution YUV signal of each frame is written in YUV area 26b for a display shown in drawing 4 , and is 
read by the video encoder 30 after that. Consequently, the static-image (frieze image) image quality displayed on a monitor 32 
changes for every one-frame period. 

[0025] CPU40 processes the flow Fig. shown in drawing 6 , when the shutter carbon button 44 is pushed, where bracket photography 
mode is chosen. 

[0026] Counted value N of counter 40a is first set as "0" at step SI, and exposure adjustment (air entrainment) and focal adjustment 
(AF processing) are performed at continuing steps S3 and S5. If the amount of optimal diaphragms and the optimal exposure time 
extract by air entrainment, it is set as a unit and TGI 8 and focal lens 12b is set as a focus location by AF processing, TGI 8 will be 
ordered to perform this exposure at step S7. TGI 8 performs this exposure over the set-up optimal exposure time, and reads the raw 
picture signal generated by this from the CCD imager 14 by all pixel read-out methods. The raw picture signal of the read high 
resolution is written in raw image area 26a shown in drawing 3 through CDS / AGC circuit 20, A/D converter 22, and the memory 
control circuit 24, and is read by the digital disposal circuit 28 after that. 

[0027] Counted value N is distinguished at step SI 1. At the time of N= 0, it progresses to step S13 after standby of the predetermined 
time in step SI 1, and it incorporates the color evaluation values Ir, Ig, and lb from the color weighting network 38. The raw picture 
signal based on this exposure is read from SDRAM26 by the memory control circuit 24, and RGB conversion and color separation are 
performed to it by RGB conversion circuit 28a and color separation circuit 28b which are shown in drawing 4 . And the RGB code by 
which color separation was carried out finds the integral over an one-frame period by the color weighting network 38. However, since 
time amount is taken by completion of integral processing from initiation of this exposure, only this time amount stands by at step 
SI 1. Consequently, the color evaluation values Ir, Ig, and lb incorporated at step SI 3 turn into an evaluation value based on the raw 
picture signal acquired by this exposure. At step SI 5, optimal gain alphas and betas are computed based on the incorporated color 
evaluation values Ir, Ig, and lb. 

[0028] On the other hand, it progresses to step S 17 at the time of N> 0, and it changes Gain alpha and beta on the basis of optimal gain 
alphas and betas. With reference to drawin g 5 , optimal gain alphas and betas are multiplied by "0.9" and "1.1" at the time of N= 1. 
Optimal gain alphas and betas are multiplied by "0.8" and "1 .2" at the time of N= 2. Optimal gain alphas and betas are multiplied by 
"1.1" and "0.9" at the time of N= 3, and optimal gain alphas and betas are multiplied by "1.2" and "0.9" at the time of N= 4. Gain 
alpha and beta is changed along with a color temperature curve by this. 

[0029] In step SI 9, if it is set as the amplifier 28c and 28d which shows the gain alpha and beta changed at optimal gain alphas and 
betas, or step S17 computed at step S15 to drawing 4 and a gain setup is completed, predetermined time standby will be carried out at 
step S21. Predetermined time is equivalent to time amount until the raw picture signal read from raw image area 26a after the gain 
setup is written in YUV area 26for record c and YUV area 26b for a display which the high resolution YUV signal and low resolution 
YUV signal which signal processing was performed by the digital disposal circuit 28, and were outputted from the digital disposal 
circuit 28 show to drawing 3 . When predetermined time passes, a high resolution YUV signal and a low resolution YUV signal with 
the image quality according to the gain alpha (alphas) and beta (betas) set up at step SI 9 are secured to SDRAM26, and the frieze 
image based on a low resolution YUV signal is displayed on a monitor 32. 

[0030] At step S23, the JPEG codec 34 is ordered to perform JPEG compression. The JPEG codec 34 is written in compression image 
area 26d which reads a high resolution YUV signal from YUV area 26for record c, and performs JPEG compression to the read high 
resolution YUV signal, and shows a compression picture signal to drawing 3 . Counter 40a is incremented at step S25, and continuing 
step S27 compares counted value N with Maximum Nmax (= 5). If it is N<Nmax here, processing of steps S17-S25 will be repeated 
until it becomes N=Nmax. 

[0031] At step SI 7, the gain alpha and beta according to counted value N is set as Amplifier 28c and 28d, and a digital disposal circuit 
28 generates the high resolution YUV signal and low resolution YUV signal with which image quality differs mutually. Consequently, 
the image quality of the frieze image displayed on a monitor 32 changes for every frame, and the compression picture signal with 
mutually different image quality is accumulated in compression image area 26d for every one-frame period. 
[0032] When it comes to N=Nmax, it progresses to step S29 from step S27, and record processing is performed. The compression 
picture signal accumulated in compression image area 26d is specifically read, and each read compression picture signal is recorded 
on a record medium 36. If record of the compression picture signal for five frames is completed, it will return to an upper hierarchy's 
routine. In addition, an image file is created by the record medium 36 for every compression picture signal, and an identification 
number is assigned to the order (or order which becomes low) to which a color temperature becomes high at each image file. 
[0033] According to this example, when a photographic subject is photoed by the CCD imager 14, the raw picture signal (photography 
picture signal) corresponding to the photoed photographic subject is stored in SDRAM26. The raw picture signal stored in SDRAM26 
is repeatedly read by the memory control circuit 24. A digital disposal circuit 28 performs signal processing to each read raw picture 
signal, and generates two or more high resolution YUV signals. White balance adjustment is performed in process of signal 
processing, and the gain alpha and beta for this white balance adjustment differs for every raw picture signal. By this, each generated 
high resolution YUV signal has mutually different image quality. The JPEG codec 34 compresses the generated high resolution YUV 
signal according to an individual, and generates two or more compression picture signals, and CPU40 records each generated 
compression picture signal on a record medium 36. 

[0034] Thus, in order to perform signal processing according to parameter value which is mutually different in each raw picture signal, 
two or more record images with which image quality differs about the same photographic subject can be obtained. Moreover, a raw 
picture signal is once stored in SDRAM26, and since the same raw picture signal was repeated and read from SDRAM26, it can 
prevent that a gap arises in each record image by blurring. In addition, in this example, although the problem of blurring becomes 
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remarkable [ the time of arranging zoom lens 12a to a call side, and photoing a looking-far image ], since 1 time is sufficient as 
photography, it can solve the problem of blurring regardless of the location of zoom lens 12a. 

[0035] In addition, in the above-mentioned example, although the CCD imager of a progressive scanning method is used, it replaces 
with this, and you may make it use the CCD imager of an interlace scanning method, it may replace with the image sensors of a CCD 
mold farther, and the image sensors of a CMOS mold may be used. 

[0036] Moreover, although he is trying to equip the light-receiving side of a CCD imager with a complementary filter, it replaces with 
this and you may make it equip with a primary color filter in this example. In this case, a RGB conversion circuit becomes 
unnecessary, 

[0037] Furthermore, although it is made to perform optical zoom by the zoom lens in this example in order to obtain a looking-far 
image or a wide angle image, it replaces with optical zoom or may be made to perform a digital zoom with optical zoom. 
[0038] In this example, although he is trying to change a white balance adjustment value (gain alpha or beta) in order to generate a 
picture signal with mutually different image quality, image quality can change also with gamma correction value or profile correction 
value, and can be further adjusted by the YUV conversion circuit about saturation further again. For this reason, instead a white 
balance adjustment value is alike, or you may make it change at least one of gamma correction value, profile correction value, and the 
saturation with a white balance adjustment value. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram showing the configuration of one example of this invention. 
[Drawing 2] It is the illustration Fig. showing a complementary filter. 
[Drawing 31 It is the block diagram showing the mapping condition of SDRAM. 
[Drawing 41 It is the block diagram showing the configuration of a digital disposal circuit. 

[Drawing 5] It is the illustration Fig. showing the flat surface which sets an axis of abscissa as U signal, and sets an axis of ordinate as 

V shaft, and the color temperature curve which exists on this flat surface. 

[ Drawin g 6] It is the flow Fig. showing a part of actuation of the drawing 1 example. 

[Description of Notations] 

10 - Digital camera 

12a -- Zoom lens 

12b - Focal lens 

14 - CCD imager 

26 SDRAM 

28 - Digital disposal circuit 

34 - JPEG codec 

38 - Color weighting network 

40 -CPU 

42 - System controller 
46 -- Zoom carbon button 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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